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I. Basis of the report 
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1. With regard to the elements of the interaational application:* 
fx] the international application as originally filed 
the description: 



pages 
pages 
pages 



(See Attached) 



filed with the letter of 



, as originally filed 
filed with the demand 



| x| the claims: 

pages (See Attached) 

pages 

pages 

pages 



| x| the drawings: 

pages" (See^Attached ) 

pages 

pages 



filed with the letter of 



— , as originally filed 

as amended (together with any statement) under Article 19 
> filed with the demand 



filed with the letter of 



as originally filed 
. filed with the demand 



fx] the sequence listing part of the description : 

pages (See Attached) 

pages 

pages 



filed with the letter of 



, as originally filed 

, filed with the demand 



2 ' ^ th ^ e !? mei ? ts above w ^ available or furnished to this Authority in the language in which 
toe international application was filed, unless otherwise indicated under this item * 8 
These elements were available or furnished to this Authority in the following language which is - 

□ 

the language of a. translation furnished for the purposes of international search (under Rule 2% 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 
□ Oclumfi of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 



0. Willi ■cgaiJ lo ^my-m^o^-a^dJ^mm,, nriri semtenrc Hi-closed in th« int ernational ap plication the international 
preliminary examination was rnrripH nut 



preliminary examination was carried out on the basis of the sequence listing 
contained in the international application in printed form 
filed together with the international application in computer readable form 

□ 

furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

□ SSSSSSSS^ ^ UenCe ,1Stln * does » ot *> beyond the disclosure in the 

O b^ S rurSd that ^ bfom,ation recorded m ^PUter readable form is identical to the writen sequence listing has 
The amendments have resulted in the cancellation of 

the description, pages NONE 

the claims, Nos. NONE 

the drawings, sheets/fig NONE 



5- Q This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70 2(c)) *♦ 
* fn^^^f" W * Ch ^ebeen furnished to the receiving Office in response to an invitation under Article 14 are referred to 
Z*70J?F on ^ naU yfi led and are not «™ e "d to this report sTnce they do not contain amanLintf(Ruts%f6 

*Any replacement sheet containing such am e ndments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard t novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . statement 

Novelty (N) 

Inventive Step (IS) 
Industrial Applicability (IA) 



Claims 9, 10, 13-55 
Claims 1-8, 11, 12 



Claims NONE 



Claims 1-55 



Claims 1-5S 



Claims NONE 



YES 
NO 

YES 
NO 



YES 
NO 



2 citations_a^d^ejcj^n^tiojis_(Rule 70.7) 

Claims 1-8, 11, 12 lack novelty under PCT Article 33(2) as bei^g~anTicTpateTb7TJrd^ — 

Urdea teaches reporters which comprise branched, labeled double stranded polynucleotide sequences having multiple linkers with 
terminator DNA sequences where in the linkers are complementary to a second linker sequence, but will not hybridize to a target 
sequence (figure 12, see Ampl and Amp2). With regard to the claim for linkers which are not complementary to one another, 
see figure 12, LEI and LE2. 

Claims 9, 10, 13-55 lack an inventive step under PCT Article 33(3) as being obvious over Nilsson et al (Science (1994) 
265:2085-2088) in view of Urdea et al (U.S. Patent 5,681,697). 

Nilsson teaches a method for detecting a target nucleic acid comprising the steps: a) rendering the target nucleic acid single 
stranded (page 2087, figure 3 legend), b) hybridizing a padlock probe, which comprises two separate probe ends which 
hybridize at tandem locations on the target nucleotide sequence and which are joined by a linker which does not hybridize to 
the target sequence (page 2087, figure 3 legend), c) ligating the ends to form a closed circle (page 2087, figure 3 legend), e) 
denaturing to remove unligated probe (page 2087. figure 3 legend), 0 detecting the presence or absence of the probe (page 
2087, figure 3). 

Nilsson does not teach the use of multiple linkers or of dendrimers, nor does Nilsson teach the use of simultaneous sense and 
antisense detection, nor does Nilsson teach capture of the probes to a solid support. Nilsson also does not teach the use of 
— scoa nUf lflhfl reporters or termin ated units of the linkers nor the use of multipe different labels. 



Urdea teaches reporters which comprise branched, labeled double stranded polynucleotide sequences having multiple linkers 
with terminator DNA sequences where in the linkers are (Continued on Supplemental Sheet.) 
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Sheet 10 


CLASSIFICATION: 





The International Patent Classification (IPC) and/or the National classification are as listed below 
H>C(7): C12Q 1/68; C12P 19/34; C07H 21/02, 21/04 and US CI.: 436/6, 91.1, 91.2; 536/22.1 24.3 24.31 24.32, 24.33 



I. BASIS OF REPORT: 

This report has been drawn on the basis of the description, 

page(s) 1-74, as originally filed. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

This report bas~been^irawh~on the basis ~of the~ciaims; 

page(s) 77-79, 81, 82, as originally filed. 

page(s) 75, 76, 80, 83-91 as amended under Article 19. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the drawings, 

page(s) 1-22, as originally filed. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the sequence listing part of the description: 

page(s) 1-34, as originally filed. 

pages(s) NONE, filed with the demand. 

and additional amendments: 

NONE 



v. 2. KhiAS ONhL) MAI EMCNTS - crT -* NTinN<- A Nfn rvni amat^ms r r m j n UT . f1] . 

complementary to a second linker sequence, but will not hybridize to a target sequence (figure 12, see Ampl and Amp2). 

With regard to the claim for linkers which are not complementary to one another, see figure 12, LEI and LE2. Urdea teaches 
capture of the reporters onto a solid support (figure 12). Urdea teaches the use of multiple separate label reporters and 
terminated units (figure 12). Urdea also teaches the use of two distinct labels (column 16, lines 15-20 and figure 13). 

It would have been prima facie obvious to an ordinary practitioner at the time the invention was made to combine the 
multimers of Urdea in the padlock probe method of Nilsson since Urdea states "The invention increases both the sensitivity and 
specificity of such assays, by reducing the incidence of signal generation that occurs in the absence of target and does not 
involve a substantial increase in either time or cost relative to current assay configurations (column 2, lines 45-49) An 
ordinary practitioner would have been further motivated to detect both the sense and antisense strands in situations where the 
increased sensitivity was necessary for successful detection since an ordinary practitioner would recognize that either strand or 
both strands of target are detectable by hybridization assays. 



NEW CITATIONS 

NONE 
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AMENDED CLAIMS 

[received by the International Bureau on 16 December 1999 (16.12.99); 
original claim 5, 7, 18, 32, 36, 38-40, 43, 48, 55 and 57 amended; 
remaining claims unchanged (12 pages)] 

1 . A GENE-TAG reporter, suitable for joining to a probe either alone or in combination 
with another GENE-TAG reporter, comprising a labeled, double-stranded polynucleotide 
sequence having one or more first linkers, said first linker comprising a single-stranded 
nucleotide sequence hybridizable to a complementary single-stranded nucleotide sequence, 
wherein said first TinkefsTs norhybridizable to-a target-sequencc of-said probe. 

2. The GENE-TAG of Claim 1, wherein said GENE-TAG Further comprises ^neor-more 
second linkers opposed to said first linker, said second linker comprising a single-stranded 
nucleotide sequence hybridizable to a complementary nucleotide sequence, wherein said 
second linker is not hybridizable to a target sequence of said probe, 

3. The GENE-TAG of Claim 2, wherein said first and second linkers are 
complementary. 

4. A reporter array, suitable for joining to a probe, comprising two or more of the 
GPsfE-T ACK ufCLn'm 1 1 HrilcrA tngetw ^_ir^> nr ] fr y hybridisat ion of the second linker of 
a first GENE-TAG to the first linker of a second GENE-TAG, and optionally, additional 
GENE-TAGs linked to the remainder of the array by hybridization of the first linker of each 
subsequent GENE-TAG to the second linker of the preceding GENE-TAG in the array, to 
form a chained or branched configuration having one or more terminal ends, said terminal 
end comprising a second linker of a terminal GENE-TAG. 

5. The reporter aiTay of Claim 4, further comprising one or more terminators, wherein 
said terminator comprises a singic-stranded nucleotide sequence complementary to the 
second linker of one or more terminal GENE-TAGs, whereby said terminator forms said 
terminal end. 
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6. The GENE-TAG of Claim 2, wherein the first and second reporter linkers are not 
complementary. 

7. A reporter array, suitable for joining to a probe, said reporter array comprising two or 
more of first GENE-TAGs of Claim 6> linked indirectly by one or more second GENE-TAGs 
of Claim 6 by end-to-end hybridization of the second linker of a first GENE-TAG to the first 
linker of a second GENE-TAG, and hybridization of the second linker of a second GENE- 
TAG to fee first linker of said first GENE-TAG, and optionally, additional nou- 

^complementary GENE-TAGs linked to the remainder of the array by hybridization of the first 
linker of each subsequent GENE^TATjlolhe compTemelfitary second Tinker o'fth'e'preceding' ~ 
GENE-TAG in the array, to form a chained or branched configuration. 

8. A probe, suitable for hybridizing to a target nucleotide sequence, said probe 
comprising a first terminal linker, a second terminal Jinker, and a central sequence 
complementary to said target nucleotide sequence, wherein said first and second terminal 
linkers comprise single-stranded nucleotide sequences hybridizable to a complementary 
nucleotide sequence, but not hybridizable to the target nucleotide sequence of said probe. 

9. A composite probe, suitable for hybridizing to a target nucleotide sequence, 
comprising at least one probe, said probe comprising a polynucleotide sequence 



complementary to said target nucleotide sequence, said composite probe fmtlici lumping a 
polynucleotide ring unit, wherein said polynucleotide ring unit is joined to said probe to form 
an incipient closed loop. 

10. The composite probe of Claim 9, comprising a first and second probe, wherein said 
first probe comprises a sequence complementary to a first region of said target nucleotide 
sequence, and wherein said second probe comprises a sequence complementary to a second 
region of said target sequence, wherein said ring unit is joined to said fust probe and to said 
second probe, thereby forming an incipient closed loop. 
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reporters, wherein said second reporter produces a signal distinct from a signal 
produced by said first reporter; 

(f) treating the probes and RING-LOCK Units, at this step or another step, to 
effect cross linking or to increase binding; 

(g) hybridizing said first and second sense probes to the sense strand, thereby 
forming a sense hybridized complex; and hybridizing said first and second 
antisense probes to the antisense strand, thereby forming an antisense 
hybridized complex; 

_ - Jfrl hgirtiM sense probes, thereby forming a closed loop or an 

incipient closed loop around the sense target strand; and ligating said first and 
second "antisenscprobesrlhereby-ibrming a closed loop or an incipient closed 
loop around the antisense target strand; 
0) joining at least one first single-stranded polynucleotide to said first dista! 

linker of said first sense probe, if not previously joined; joining at least one 
first single-stranded polynucleotide to said second distal linker of said second 
sense probe, if not previously joined; joining at least one second single 
stranded polynucleotide to said first distal linker of said first antisense probe, 
if not previously joined; joining at least one second polynucleotide to said 
second distal linker of said second antisense probe, if not previously joined; 

- (}) joining one or more first reporters to at least one said first single-stranded 

polynucleotide, if not so previously joined; joining one or more second " 

reporters to at least one said second single-stranded polynucleotide, wherein 
said second reporter produces a signal distinct from said first reporter; 
(k) determining whether the sense target sequence is present by detecting the 

presence or absence of said first reporter or reporters; or determining whether 
the antisense target sequence is present by detecting the presence or absence of 
said second reporter or reporters; or both. 

1 9. The method of Claim 1 4, for use under liquid or near-liquid hybridization conditions, 
wherein said first probe comprises a distal end that is joined to a capture moiety, and said 
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stranded target nucleotide sequence and a nucleic acid probe, said WRAP- 
PROBE comprising a central sequence complementary to the single-stranded 
target nucleotide sequences, and further comprising a probe linker at one or 
both terminal ends, said probe linker comprising a single-stranded nucleotide 
sequence that does not hybridize to the target sequence; wherein said probe 
linker sequence is joined to one or more reporters, either prior to or subsequent 
to the hybridization of the probe to the target sequence; 

c) washing to remove any unbound probe; 

d) joining said reporter to said probe linker, if not previously joined; 

e) detecting the presence or said reporter or^^drterT't^indfcMt; the'target- — ~ 

sequence. 

29. The method of Claim 28, wherein the probe comprises a first terminal probe linker. 

30. The method of Claim 28, wherein the probe comprises a first terminal probe linker 
and a second terminal probe linker. 

3 1 . The method of Claim 30, wherein the reporter is a labeled, double-stranded 
polynucleotide sequence, known as a GENE-TAG, having one or more said first reporter 
linkers, said first reporter linker comprising a single-stranded nucleotide sequence hybridized 

to the first terminal probe linker. " — ■ 

32. The method of Claim 30, wherein one or more reporters comprise a reporter array, 
said array comprising a first labeled, double-stranded polynucleotide sequence, known as a 
GENE-TAG, linked together end-to-end by hybridization to one or more GENE-TAGS, 
wherein said first GENE-TAG comprises one or more first reporter linkers, said first reporter 
linker comprising a single-stranded nucleotide sequence bybridizable to said first terminal 
probe linker, and one or more second reporter linkers hybridized to one or more first reporter 
linkers of a second GENE-TAG, and wherein said second GENE-TAG further comprises one 
or more second reporter linkers, and optionally, additional GENE-TAGs linked to the 
remainder of the array by hybridization of the first reporter linker of each subsequent GENE- 
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TAG to the second reporter linker of the preceding GENE-TAG in the array, to form a 
chained or branch configuration having one or more ends, wherein said terminal end 
comprises the second reporter linker of a terminal GENE-TAG. 

33. The method of Claim 32, further comprising one or more terminators, said terminator 
comprising a single-stranded polynucleotide sequence complementary to said second reporter 
linker of one or more terminaJ GENE-TAGs, such thai said terminator forms said terminal 
end. 

34. The method of Claim 28, wherein theTeporFer i^jdirTedliirectlylo the-firsl terminal 

probe linker. 

35. The method of Claim 28, wherein the reporter is joined indirectly to the first terminal 
probe linker, further comprising a multi-Jinking unit interposed between said reporter and 
terminal probe linker, said unit known as a M alt j -LINKER, comprising a first polynucleotide 
comprising a first terminal unit linker, a second terminal unit linker, and at least one internal 
linker, wherein said first terminal unit linker is hybridized to said first terminal probe linker, 
and wherein at least two of said internal and second terminal unit linkers are hybridized to 
one or more reporters, and wherein said first and second terminal unit linkers and said 
internal linker are not bybridizable to a target sequence of said probe. 



36, The method Claim 35, further comprising one or more additional polynucleotides, 
said additional polynucleotide comprising a first terminal unit linker, a second terminal unit 
linker, and at least one internal linker, wherein the first polynucleotide is joined to the 
additional polynucleotide by hybridization of the additional polynucleotide to the internal or 
second terminal linker of the first polynucleotide, and wherein said first and second terminal 
linkers and said internal linker are not hybridizable to a target sequence. 

37. The method of Claim 30, wherein the reporter is a short oligonucleotide having a label 
unit. 
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38. A WRAP-LOCK method for providing circular enclosure of the target polynucleotide 
strand with a WRAP-PROBE, comprising: 

a) providing the WRAP -PROBE of Claim 30; 

b) providing a RING-LOCK Unit comprising at least two single- stranded 
polynucleotides, wherein at least one single-stranded polynucleotide is joined 
or suitable for joining to said first terminal probe linker, and wherein at least 
one single-stranded polynucleotide is joined or suitable for joining to one or 
more reporters; 

<*)_ treating the probe and R1NG-TATL unit, at this step or another step, to effect 

cross linking or to increase binding; 

c) ""hybridizing the-WR-AP-PROBE to the .target strand, thereby forming a 

hybridized complex; 

d) joining at least one single-stranded polynucleotide to said first terminal probe 
linker, if not previously joined, 

e) providing a looping polynucleotide comprising a first region complementary 
to said second terminal probe linker., and a second region complementary to 
said RING-TAIL Unit, wherein said looping polynucleotide hybridizes to the 
second terminal probe linker and the RING-TAIL Unit, thereby forming a 
closed loop about the target strand; 

0 joining a reporter or reporters to at least one ring-tail linker, if not previously 

attached; and 

g) detecting the presence of reporter to indicate the target sequence. 

39. A DOUBLE WRAP-LOCK method of simultaneously detecting a target sequence on 
both a sense and anti-sense strand of DNA ? comprising: 

a) providing a double-stranded DNA comprising an antisense strand and a sense 
strand, wherein both said antisense strand and said sense strand comprise a 
target sequence; 

b) providing a sense WRAP-PROBE of Claim 30, said sense WRAP-PROBE 
probe having a central sequence complementary to the sense strand target 
sequence; 
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c) providing an antisense WRAP-PROBE probe of Claim 30, said antisense 
WRAP-LOCK probe having a central sequence complementary to the 
antisense strand target sequence; 

d) providing a first RJNG-TA1L Unit comprising at least two first single-stranded 
polynucleotides, wherein at least one first single-stranded polynucleotide is 
joined or suitable for joining to said first terminal probe linker of said sense 
WRAP-PROBE., and wherein at least one first single-stranded polynucleotide 
is joined or suitable for joining to one or more first reporters; 

e) providing a second RING-LOCK Unit comprising at least two second single- 
stranded polynucleotides, wfrerein~atiea$t-one second single- stranded 

polynucleotide's -joined, on suitaMejfor joining to said first terminal probe 
linker of said antisense WR AP-PROBE, and wherein at least one second 
single- stranded polynucleotide is joined or suitable for joining to one or more 
second reporters, wherein said second reporter produces a signal distinct from 
said first reporter; 

(f) treating the WRAP-PROBEs and the RING-LOCK Units, at this step or 
another step, to effect cross linking or to increase binding; 

(g) hybridizing said sense WRAP-PROBE to the sense strand, thereby forming a 
sense hybridized complex; and hybridizing said antisense WRAP-PROBE to 
the antisense strand, thereby forming an antisense hybridized complex; 

7h) ]mmno at Ugd nn^ H ^i s j n j_ > h ■, f i,ii)i 1 ' ' i l pnlynu H vmirir to grnrl first t e rm inal 
probe linker of said sense WRAP-PROBE, if not so previously joined; and 
joining at least one second single-stranded polynucleotide to said first terminal 
probe linker of said antisense WRAP-PROBE, if not so previously joined; 

(i) providing a first looping polynucleotide comprising a first region 

complementary to said second terminal probe linker of said sense WRAP- 
PROBE, and a second region complementary to said first RING- TAIL Unit, 
wherein said looping polynucleotide hybridizes and thereby forms a closed 
loop about the target sense strand; and providing a second looping 
polynucleotide comprising a first region complementary to said second 
terminal probe linker of said antisense WRAP-PROBE, and a second region 
complementary to said second RING-TAIL Unit, wherein said looping 
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polynucleotide hybridizes and thereby forms a closed loop about the target 
antisensc strand; 

(j) joining one or more first reporters to at least one said first single-stranded 
polynucleotide, if not so previously joined; joining one or more second 
reporters to at least one said second single-stranded polynucleotide, if not 
previously joined, wherein said second reporter produces a signal distinct from 
said first reporter; 

(k) determining whether the sense target sequence is present by detecting the 

presence or absence of said first reporter or reporters; or determining whether 
the antisense target sequence is presmfbylletecting thepfesence~or-absence-of 
said second reporter or reporters, orix>th... 

40. A GENE-TAG method for exponential signal amplification for the detection of a 
target nucleotide sequence, comprising: 

a) providing a single-stranded target nucleic acid sequence; 

b) providing a probe comprising a sequence hybridizable to said target nucleic 
acid sequence, and a terminal linker sequence on one or both ends of the 
probe, wherein said linker sequence is a single-stranded polynucleotide 
hybridixabie to a complementary sequence; 

c) providing one or more GEKE-TAGs, said GENE-TAG comprising a labeled, 

double-stranded polynucleotide reporter h aving one ui juuji fiu , t i c p u it u 
linkers and one or more second reporter linkers opposed to said first reporter 
linker, said reporter linkers comprising single-stranded polynucleotide 
sequences not hybridizable to the target sequence, wherein at least one said 
GENE-TAG has a first reporter linker complementary to said probe terminal 
linker, and wherein one or more said reporter linkers link together end-to-end 
by hybridization of the first reporter linker of each subsequent GENE-TAG to 
the second reporter linker of each preceeding GENE-TAG in the array, to form 
a chained or branched configuration comprising one or more terminal end, 
wherein said terminal end comprises the second reporter linker of a terminal 
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GENE-TAG; wherein said GENE-TAG is joined to said probe in this or a 
subsequent step; 

d) hybridizing said probe to said target nucleotide sequence; 

e) joining said GENE-TAG or GENE-TAGs to said probe, if not so previously 
joined; 

f) determining the presence of the target sequence by detecting the presence of 
the GENE-TAG or GENE-TAGs. . 

41. Tbejnethod ofClaim 40, wherein the first and second reporter linkers of the GENE- 
TAGs are complementary, such that only GENE-TAGs of one" type are~ fequired~to~form 

chained or brancEccfr eporter arrays- 

42. The method of Claim 41, further comprising one or more terminators, said terminator 
comprising a single-stranded polynucleotide sequence complementary to said second reporter 
linker of said terminal GENE-TAG, such that said terminator forms said terminal end. 

43. The method of Claim 42, wherein the length of said chained or branched reporter 
arrays, and thus probe amplification, is controlled by the ratio of GENE-TAGs to said 
terminators. 



44. The method of Claim 41, further comprising a Terminator '1AG , said Terminato r 
TAG comprising a GENE-TAG having no second reporter linker, wherein said first reporter 
linker of said Tenuinator TAG hybridizes to the second reporter linker of a terminal GENE- 
TAG of the chain or branch. 

45. The method of Claim 44, wherein the length of said chained or branched reporter 
arrays, and thus probe amplification, is controlled by the ratio of GENE-TAGs to Terminator 
TAG. 

46. The method of Claim 40 ? wherein only one GENE-TAG is provided, said GENE- 
TAG having no second reporter linker. 
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47. The method of Claim 40, wherein said first and second linkers of said GENE-TAGs 
are not complementary, such that at least two types of GENE-TAGs are required to form 
chained or branched arrays, wherein GENE-TAGs of a first type comprise a first reporter 
linker complementary to the probe terminal linker, and a second reporter linker 
complementary to the first reporter linker of GENE-TAG of the second type, and wherein 
said GENE-TAG of the second type has a first reporter linker complementary to the second 
reporter linker of a GENE-TAG of the first type, such that only a GENE-TAG of the first 
type will bind to a GENE-TAG of the second type, and only a GENE-TAG of the second type 

will _bind tq_a_ GENE-TAG of the first type; wherein said chained or branched arrays are 

formed by providing GENE-TAGs sequentially, alternating between tfie~ firsthand" second" 
type, and thereby forming alternatingJayers of GENE-TAGs of a first or second type upon 
the probe. 

48. The method of Claim 40, wherein said GENE-TAGS are constructed by PCR 
amplification of arbitrary tempJate DNA using one or more modified oligonucleotides as 
primers, wherein each modified oligonucleotide has one or more internal spacers, whereby 
the first and second terminal single-stranded linkers are preserved 

49. The method of CJaim 40, wherein said GENE-TAGs arc constructed by hybridization 
of two polynuc leotides, said first polynucleotide having a second terminal end 
complementary to the first terminal end of a second polynucleotide. 

50. The method of Claim 49, wherein said first polynucleotide has an internal sequence 
complementary to the internal sequence of a second polynucleotide, forming a GENE-TAG 
having side arms, said side arms comprising the second terminal end of the first 
polynucleotide, and the first terminal end of the second polynucleotide, said GENE-TAGs 
known as TINKER-TAGS. 

5 1 . The method of Claim 40, wherein the GENE-TAG is labeled directly. 
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52. The method of Claim 40, wherein the GENE-TAG is labeled indirectly. 

53. The method of Claim 50, wherein said TfNKER-'fAGs are labeled indirectly by 
hybridization of said side arms to short oligonucleotides conjugated to one or more labeling 
agents. 

54. The method of Claim 53, wherein said TlNKER-TAGs are labeled indirectly by 
hybridization of said side arms to short oligonucleotides conjugated to gold particles, said 
gold particles coated in silver to form dense clusters. 

55. A method of- constructi_ng_probes detectable on the basis of a unique signal, 
comprising: 

a) providing a probe hybridizable to a single-stranded nucleotide sequence, 
wherein said probe comprises a teiminal linker at one or both ends, said 
terminal linker comprising a single-stranded polynucleotide capable of binding 
to a complementary sequence; 

b) preparing one or more COLOR-TAGs, said COLOR-TAG comprising a 
double-stranded polynucleotide reporter having a first reporter linker and a 
second reporter linker opposed to said first reporter linker, wherein said 
COLOR-TAG is labeled with one or more labels or colors, or both, and 
whercm said firm ami slmji h H rrpnrf r r 1ip1r^ r g pro spi x if i c tn thfi labels or 
colors employed; wherein at least one COLOR-TAG terminal linker is 
hybridizable to the terminal linker of said probe; 

c) hybridizing one or more of said COLOR-TAGs to the probe, at this step or a 
later step; 

e) hybridizing said probe to said target sequence; 

f) hybridizing said COLOR-TAG to the probe, if not so previously 
hybridized; 

g) determining the presence o f said target sequence by detecting the presence of 
said COLOR-TAG. 
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56. The method of Claim 55, wherein said Color-TAG is labeled with two or more 
different labels or colors. 

57. The method of Claim 55, further comprising a muitilinking unit suitable for joining 
said probe to one or more COLOR -TAGs, said muitilinking unit comprising a proximal 
linker for joining said muitilinking unit to said probe terminal linker, and one or more distal 
linkers known as COLOR-LINKERS , said COLOR-LINKERS complementary to one or 

~morel3f-sjaSd^ 

captured by said niulti linking unit depending on the type and specific ratio of COLOR- 
LINKERS used to prepare the muitilinking unit, wherein said muitilinking unit is hybridized 
to said COLOR-TAGS, thereby forming a COLOR-TAG complex, either prioT or subsequent 
to the hybridization of the muitilinking unit to the probe, and wherein said muitilinking unit is 
hybridized to said probe either prior to or subsequent to the hybridization of the probe to said 
target sequence. 
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WHAT IS CLAIMED IS : 

1 . A GENE-TAG reporter, suitable for joining to a probe either alone or in combination 
with another GENE-TAG reporter, comprising a labeled, double-stranded polynucleotide 
sequence having one or more first linkers, said first linker comprising a single-stranded 
nucleotide sequence hybridizable to a complementary single-stranded nucleotide sequence, 
wherein said first linkers is not hybridizable to a target sequence of said probe. 

2. The GENE-TAG of Claim 1 , wherein said GENE-TAG further comprises one or more 
-second linkers-opposed-to-said-firsUir^ 

nucleotide sequence hybridizable to a complementary nucleotide sequence, wherein said 
second linker is not hybridizable to a target sequence of said probe. 

3. The GENE-TAG of Claim 2, wherein said first and second linkers are 
complementary. 

4. A reporter array, suitable for joining to a probe, comprising two or more of the 
GENE-TAGs of Claim 3, linked together end-to-end by hybridization of the second linker of 
a first GENE-TAG to the first linker of a second GENE-TAG, and optionally, additional 
CTPNT-TAGn HnlrH to t h e rem a inde r of the array bv hybridization of the first linker of each 
subsequent GENE-TAG to the second linker of the preceding GENE-TAG in the array, to 
form a chained or branched configuration having one or more terminal ends, said terminal 
end comprising a second linker of a terminal GENE-TAG. 

5. The reporter array of Claim 4, further comprising a one or more terminators, wherein 
said terminator comprises a single-stranded nucleotide sequence complementary to the 
second linker of one or more terminal GENE-TAGs, whereby said terminator forms said 
terminal end. 
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6. The GENE-TAG of Claim 2, wherein the first and second reporter linkers are not 
complementary. 

7. A reporter array, suitable for joining to a probe, said reporter array comprising two or 
more of first GENE-TAGs of Claim 6, linked indirectly by one or more second GENE-TAGs 
of Claim 6 by end-to end by hybridization of the second linker of a first GENE-TAG to the 
first linker of a second GENE-TAG, and hybridization of the second linker of a second 
GENE-TAG to the first linker of said first GENE-TAG, and optionally, additional non- 
complementary GENE-TAGs linked to the remainder of the array by hybridization of the first 
linker of each subsequent GENE-TAG to the complementary second linker of the preceding 
GENE- TAG inTliF array, to fornTa clTamMiDr"branched-confrgumt*ion- 

8. A probe, suitable for hybridizing to a target nucleotide sequence, said probe 
comprising a first terminal linker, a second terminal linker, and a central sequence 
complementary to said target nucleotide sequence, wherein said first and second terminal 
linkers comprise single-stranded nucleotide sequences hybridizable to a complementary 
nucleotide sequence, but not hybridizable to the target nucleotide sequence of said probe. 

9. A composite probe, suitable for hybridizing to a target nucleotide sequence, 
comprising at least one probe, said probe comprising a polynucleotide sequence 
complementary to said target nucleoti de sequence, said luinp u si L c probo further comprising a 
polynucleotide ring unit, wherein said polynucleotide ring unit is joined to said probe to form 
an incipient closed loop. 

10. The composite probe of Claim 9, comprising a first and second probe, wherein said 
first probe comprises a sequence complementary to a first region of said target nucleotide 
sequence, and wherein said second probe comprises a sequence complementary to a second 
region of said target sequence, wherein said ring unit is joined to said first probe and to said 
second probe, thereby forming an incipient closed loop. 
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reporters, wherein said second reporter produces a signal distinct produces a 
signal distinct from a signal produced by said first reporter; 

(f) treating the probes and RING-LOCK Units, at this step or another step, to 
effect cross linking or to increase binding; 

(g) hybridizing said first and second sense probes to the sense strand, thereby 
forming a sense hybridized complex; and hybridizing said first and second 
antisense probes to the antisense strand, thereby forming an antisense 
hybridized complex; 

(h) ligating said first and second sense probes, thereby forming a closed loop or an 
incipient closed loop around the sense target strand; and ligating said first and 

secondhand sense probes: thereby-fonmng a-closed-loop-oi-an incipient-closed 

loop around the antisense target strand; 

(i) joining at least one first single-stranded polynucleotide to said first distal 
linker of said first sense probe, if not previously joined; joining at least one 
first single-stranded polynucleotide to said second distal linker of said second 
sense probe, if not previously joined; joining at least one second single 
stranded polynucleotide to said first distal linker of said first antisense probe, 
if not previously joined; joining at least one second polynucleotide to said 
second distal linker of said second antisense probe, if not previously joined; 

(j) joining one or more first reporters to at least one said first single-stranded 

polynucleotide, i f not so previuusly joined; joining one or more second 

reporters to at least one said second single-stranded polynucleotide, wherein 
said second reporter produces a signal distinct from said first reporter; 

(k) determining whether the sense target sequence is present by detecting the 

presence or absence of said first reporter or reporters; or determining whether 
the antisense target sequence is present by detecting the presence or absence of 
said second reporter or reporters; or both. 

19. The method of Claim 14, for use under liquid or near-liquid hybridization conditions, 
wherein said first probe comprises a distal end that is joined to a capture moiety, and said 



80 



9 

WO 00/04192 



PCT/US99/16242 



stranded target nucleotide sequence and a nucleic acid probe, said WRAP- 
PROBE comprising a central sequence complementary to the single-stranded 
target nucleotide sequences, and further comprising a probe linker at one or 
both terminal ends, said probe linker comprising a single-stranded nucleotide 
sequence that does not hybridize to the target sequence; wherein said probe 
linker sequence is joined to one or more reporters, either prior to or subsequent 
to the hybridization of the probe to the target sequence; 

c) washing to remove any unbound probe; 

d) joining said reporter to said probe linker, if not previously joined; 

e) detecting the presence or said reporter or reporters to indicate the target 
sequencer " - — 

29. The method of Claim 28, wherein the probe comprises a first terminal probe linker. 

30. The method of Claim 28, wherein the probe comprises a first terminal probe linker 
and a second terminal probe linker. 

31 . The method of Claim 30, wherein the reporter is a labeled, double-stranded 
polynucleotide sequence, known as a GENE-TAG, having one or more said first reporter 
linkers, said first reporter linker comprising a single-stranded nucleotide sequence hybridized 
to tne nrst terminal pi J obe linkei. » — . 

32. The method of Claim 30, wherein on more reporters comprise a reporter array, said 
array comprising a first labeled, double-stranded polynucleotide sequence, known as a 
GENE-TAG, linked together end-to-end by hybridization to one or more GENE-TAGS, 
wherein said first GENE-TAG comprises one or more first reporter linkers, said first reporter 
linker comprising a single-stranded nucleotide sequence hybridizable to said first terminal 
probe linker, and one or more second reporter linkers hybridized to one or more first reporter 
linkers of a second GENE-TAG, and wherein said second GENE-TAG further comprises one 
or more second reporter linkers, and optionally, additional GENE-TAGs linked to the 
remainder of the array by hybridization of the first reporter linker of each subsequent GENE- 
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TAG to the second reporter linker of the preceding GENE-TAG in the array, to form a 
chained or branch configuration having one or more ends, wherein said terminal end 
comprises the second reporter linker of a terminal GENE-TAG. 

33. The method of Claim 32, further comprising one or more terminators, said terminator 
comprising a single-stranded polynucleotide sequence complementary to said second reporter 
linker of one or more terminal GENE-TAGs, such that said terminator forms said terminal 
end. 

34. The method of Claim 28, wherein the reporter is joined directly to the first terminal 
probe linker. " 

35. The method of Claim 28, wherein the reporter is joined indirectly to the first terminal 
probe linker, further comprising a multi-linking unit interposed between said reporter and 
terminal probe linker, said unit known as a Multi-LINKER, comprising a first polynucleotide 
comprising a first terminal unit linker, a second terminal unit linker, and at least one internal 
linker, wherein said first terminal unit linker is hybridized to said first terminal probe linker, 
and wherein at least two of said internal and second terminal unit linkers are hybridized to 
one or more reporters, and wherein said first and second terminal unit linkers and said 
internal linker are not hybridizable to a target sequence of said probe. 

36. The method Claim 35, further comprising one or more additional polynucleotides, 
said additional polynucleotide comprising a first terminal unit linker, a second terminal unit 
linker, at least one internal linker, wherein the first polynucleotide is joined to the additional 
polynucleotide by hybridization of the additional polynucleotide to the internal or second 
terminal linker of the first polynucleotide, and wherein said first and second terminal linkers 
and said internal linker are not hybridizable to a target sequence. 

37. The method of Claim 30, wherein the reporter is a short oligonucleotide having a label 
unit. 
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38. A WRAP-LOCK method for providing circular enclosure of the target polynucleotide 
strand with a WRAP-PROBE, comprising: 

a) providing the WRAP-PROBE of Claim 30; 

b) providing a RING-LOCK Unit comprising at least two single-stranded 
polynucleotides, wherein at least one single-stranded polynucleotide is joined 
or suitable for joining to said first terminal probe linker, and wherein at least 
one single-stranded polynucleotide is joined or suitable for joining to one or 
more reporters; 

c) treating the probe and RING-TAIL unit, at this step or another step, to effect 
cross linking or to increase binding; 

c) hybiidizing-the-WRA-P-PR^ 

hybridized complex; 

d) joining at least one single-stranded polynucleotide to said first terminal probe 
linker, if not previously joined, 

e) providing a looping nucleotide comprising a first region complementary to 
said second terminal probe linker, and a second region complementary to said 
RING-TAIL Unit, wherein said looping nucleotide hybridizes to the second 
terminal probe linker and the RING-TAIL Unit, thereby forming a closed loop 
about the target strand; 

f) joining a reporter or reporters to at least one ring-tail linker, if not previously 
attached, ui if more or needed; and 



g) detecting the presence of reporter to indicate the target sequence. 

39. A DOUBLE WRAP-LOCK method of simultaneously detecting a target sequence on 
both a sense and anti-sense strand of DNA, comprising: 

a) providing a double-stranded DNA comprising an antisense strand and a sense 
strand, wherein both said antisense strand and said sense strand comprise a 
target sequence; 

b) providing a sense WRAP-PROBE of Claim 30, said sense WRAP-PROBE 
probe having a central sequence complementary to the sense strand target 
sequence; 
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c) 
d) 

e) 



(f) 
(g) 



providing an antisense WRAP-PROBE probe of Claim 30, said antisense 
WRAP-LOCK probe having a central sequence complementary to the 
antisense strand target sequence; 

providing a first RING-TAIL Unit comprising at least two first single-stranded 
polynucleotides, wherein at least one first single-stranded polynucleotide is 
joined or suitable for joining to said first terminal probe linker of said sense 
WRAP -PROBE, and wherein at least one first single-stranded polynucleotide 
is joined or suitable for joining to one or more first reporters; 
providing a second RING-LOCK Unit comprising at least two second single- 
stranded polynucleotides, wherein at least one second single-stranded 

— polynucleotide- is j oi-n ed-or-suitab-1 e-for-j oining to .said, first .ternii n al probe. 

linker of said antisense WRAP-PROBE, and wherein at least one second 
single-stranded polynucleotide is joined or suitable for joining to one or more 
second reporters, wherein said second reporter produces a signal distinct from 
said first reporter; 

treating the WRAP-PROBEs and the RING-LOCK Units, at this step of 
another step, to effect cross linking or to increase binding; 
hybridizing said sense WRAP-PROBE to the sense strand, thereby forming a 
sense hybridized complex; and hybridizing said antisense WRAP-PROBE to 
the antisense strand, thereby forming an antisense hybridized complex; 

— jri i n iii o at Inapt nnn firnt rainolft ntrnnripH pnlyrmrtpntidp to said first terminal 

probe linker of said sense WRAP-PROBE, if not so previously joined; and 
joining at least one second single-stranded polynucleotide to said first terminal 
probe linker of said antisense WRAP-PROBE, if not so previously joined; 
providing a first looping nucleotide comprising a first region complementary 
to said second terminal probe linker of said sense WRAP-PROBE, and a 
second region complementary to said first RING-TAIL Unit, wherein said 
looping nucleotide hybridizes and thereby forms a closed loop about the target 
sense strand; and providing a second looping nucleotide comprising a first 
region complementary to said second terminal probe linker of said antisense 
WRAP-PROBE, and a second region complementary to said second RING- 
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TAIL Unit, wherein said looping nucleotide hybridizes and thereby forms a 
closed loop about the target antisense strand; 
(j) joining one or more first reporters to at least one said first single-stranded 
polynucleotide, if not so previously joined; joining one or more second 
reporters to at least one said second single-stranded polynucleotide, if not 
previously joined, wherein said second reporter produces a signal distinct from 
said first reporter; 

(k) determining whether the sense target sequence is present by detecting the 

presence or absence of said first reporter or reporters; or determining whether 
the antisense target sequence is present by detecting the presence or absence of 
~ ^M^el^oird"repoiter-or-reportersrortot-h— ■ 

40. A GENE-TAG method for exponential signal amplification for the detection of a 
target nucleotide sequence, comprising: 

a) providing a single-stranded target nucleic acid sequence; 

b) providing a probe comprising a sequence hybridizable to said target nucleic 
acid sequence, and a terminal linker sequence on one or both ends of the 
probe, wherein said linker sequence is a single-stranded polynucleotide 
hybridizable to a complementary sequence; 

c) providing one or more GENE-TAGs, said GENE-TAG comprising a labeled, 
double-st ianded polynucleotide r eporter having one or more first reporter 
linkers and one or more second reporter linkers opposed to said first reporter 
linker, said reporter linkers comprising single-stranded polynucleotide 
sequences not hybridizable to the target sequence, wherein at least one said 
GENE-TAG has a first reporter linker complementary to said probe terminal 
linker, and wherein one or more said reporter linkers link together end-to-end 
by hybridization of the first reporter linker of each subsequent GENE-TAG to 
the second reporter linker of each preceeding GENE-TAG in the array, to form 
a chained or branched configuration comprising one or more terminal end, 
wherein said terminal end comprises the second reporter linker of a terminal 
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GENE-TAG; wherein said GENE-TAG is joined to said probe and this or a 
subsequent step; 

d) hybridizing said probe to said target nucleotide sequence; 

e) joining said GENE-TAG or GENE-TAGs to said probe, if not so previously 
joined; 

f) determining the presence of the target sequence by detecting the presence of 
the GENE-TAG or GENE-TAGs. . 

41. The method of Claim 40, wherein the first and second reporter linkers of the GENE- 
TAGs are complementary, such that only GENE-TAGs of one type are required to form 

""chained or branched reporter-arrays. 

42. The method of Claim 41, further comprising one or more terminators, said terminator 
comprising a single-stranded polynucleotide sequence complementary to said second reporter 
linker of said terminal GENE-TAG, such that said terminator forms said terminal end. 

43. The method of Claim 42, wherein the length of said chained or branched reporter 
arrays, and thus probe amplification, is controlled by the ratio of GENE-TAGs to said 
terminators. . 

44. TI i h mHV i nrl nf Pimm 41 fiirfhflr rnmpriHng a T>rminatnr TAP said Term i nator 

TAG comprising a GENE-TAG having no second reporter linker, wherein said first reporter 
linker of said Terminator TAG hybridizes to the second reporter linker of a terminal GENE- 
TAG of the chain or branch. 

45. The method of Claim 44, wherein the length of said chained or branched reporter 
arrays, and thus probe amplification, is controlled by the ratio of GENE-TAGs to Terminator 
TAG. 

46. The method of Claim 40, wherein only one GENE-TAG is provided, said GENE- 
TAG having no second reporter linker. 
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47. The method of Claim 40, wherein said first and second linkers of said GENE-TAGs 
are not complementary, such that at least two types of GENE-TAGs are required to form 
chained or branched arrays, wherein GENE-TAGs of a first type comprise a first reporter 
linker complementary to the probe terminal linker, and a second reporter linker 
complementary to the first reporter linker of GENE-TAG of the second type, and wherein 
said GENE-TAG of the second type has a first reporter linker complementary to the second 
reporter linker of a GENE-TAG of the first type, such that only a GENE-TAG of the first 
type will bind to a GENE-TAG of the second type, and only a GENE-TAG of the second type 
will bind to a GENE-TAG of the first type; wherein said chained or branched arrays are 

f ornTec j- by-providing -GENE'-TAGs-sequentiallyr alteniating-between -the -first— and- second 

type, and thereby forming alternating layers of GENE-TAGs of a first or second type upon 
the probe. 

48. The method of Claim 40, wherein said GENE-TAGS are constructed by PCR 
amplification of arbitrary template DNA using one or more modified oligonucleoties as 
primers, wherein each modified oligonucleotide has one or more internal spacers, whereby 
the first and second terminal single-stranded linkers are preserved. 

49. The method of Claim 40, wherein said GENE-TAGs are constructed by hybridization 

of — two — polynucleotides, — said — first — polynucleotide — hav i ng — a — se c o n d — t e rmin al — end 

complementary to the first terminal end of a second polynucleotide. 

50. The method of Claim 49, wherein said first polynucleotide has an internal sequence 
complementary to the internal sequence of a second polynucleotide, forming a GENE-TAG 
having side arms, said side arms comprising the second terminal end of the first 
polynucleotide, and the first terminal end of the second polynucleotide, said GENE-TAGs 
known as TINKER-TAGS. 

5 1 . The method of Claim 40, wherein the GENE-TAG is labeled directly. 
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52. The method of Claim 40, wherein the GENE-TAG is labeled indirectly. 

53. The method of Claim 50, wherein said TINKER-TAGs are labeled indirectly by 
hybridization of said side arms to short oligonucleotides conjugated to one or more labeling 
agents. 

54. The method of Claim 53, wherein said TINKER-TAGs are labeled indirectly by 
hybridization of said side arms to short oligonucleotides conjugated to gold particles, said 
gold particles coated in silver to form dense clusters. 

A~ -method—of- constructing- probes- -detectable— on— t-he- -basis- -of- a- unique- signal- 

comprising: 

a) providing a probe hybridizable to a single-stranded nucleotide sequence, 
wherein said probe comprises a terminal linker at one or both ends, said 
terminal linker comprising a single-stranded polynucleotide capable of binding 
to a complementary sequence; 

b) preparing on or more COLOR-TAGs, said COLOR- TAG comprising a 
double-stranded polynucleotide reporter having a first reporter linker and a 
second reporter linker opposed to said first reporter linker, wherein said 
COLOR-TAG is labeled with one or more labels or colors, or both, and 

wherein said fi r st and second — reporter linkers arc specific to tho labels or 

colors employed; wherein at least one COLOR-TAG terminal linker is 
hybridizable to the terminal linker of said probe; 

c) hybridizing one or more said COLOR-TAGs to the probe, at this step or a later 
step; 

e) hybridizing said probe to said target sequence; 

f) hybridizing said COLOR-TAG to the probe, if not so previously 
hybridized; 

f) determining the presence of said target sequence by detecting the presence of 
said COLOR-TAG. 
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56. The method of Claim 55, wherein said Color-TAG is labeled with two or more 
different labels or colors. 

57. The method of Claim 55, further comprising a multilinking unit suitable for joining 
said probe to one or more COLOR-TAGs, said multilinking unit comprising a proximal 
linker for joining said multilinking unit to said probe terminal linker, and one or more distal 
linkers known as COLOR-LINKERS, said COLOR-LINKERS complementary to one or 
more of said COLOR-TAG terminal linkers, wherein a specific mic of COLOR-TAGS is 
captured by said multilinking unit depending on the specific ratio of COLOR-LINKERS used 

_ — to-prepare-the-niultiU^^ 

TAGS, thereby forming a COLOR-TAG complex, either prior or subsequent to the 
hybridization of the multilinking unit to the probe, and wherein said multilinkining unit is 
hybridized to said probe either prior to or subsequent to the hybridization of the probe to said 
target sequence. 
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